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Adelbert Ames, Jr., and Gordon H. Gliddon,
Hanover, N, H., assignors to Trustees of Dart-
mouth College, Hanover, N. H., a corporation

of New Hampshire

Application August 13,"' 1929. Serial No. 385,611

35 Claims.

This invention relates to a method and appa-
ratus for the clinical determination of and men-
suration of the physiological optical condition of
the human eyes, for diagnosis and as an aid to the
provision of corrective procedure or devices.

Objects of the invention are to provide a method
of and improved devices for the accurate clinical
determination and mensuration of errors of joint
perception of visible objects by the eyes, or of

10 each eye in respect to the other, or the normal
expected perception; fo provide a method and
apparatus for the clinical determination and
mensuration of horizontal, vertical and cyclotor-
sional phorias, and other conditions of stress or
imbalance; to provide means for the clinical de~
tection and measurement of an associated phe-

~nomenon hereinafter referred to as “retinal slip”,
and to provide means for the clinical investigation
and measurement of certain asymmetries of per-

20 ception ascribed to differing responses of the re-
tinas to like objects. These defects, which may
also be described as retinal image asymmetry or
ocular image asymmetry, and means for alleviat-
ing-them are explained more in detail in the co-
pending application of Adelbert Ames, Jr. and
Gordon H. Gliddon, Serial No. 385,610, filed
August 13, 1929,

The apparatus of this invention improves upon
and supplements the apparatus for clinical opti-

0 cal mensuration described and claimed in the ap-
plication for patent of Adelbert Ames, Jr. Serial
No. 272,027, filed April 23, 1928, and it is under-
stood that, in addition to the new tests which
can be made with the present device, all investi-

g5 gations for which the older instrument is suited
can also be executed with the aid of the apparatus

to be described herein. Investigation and deter- -

mination of the perception phenomena is prefer-
ably carried out in connection with apparatus
. 40 capable of fixing conditions for simultaneous bi-
nocular vision of the patient’s eyes, and may com-
prise comparison of the perceptive reaction to
images of like objects binocularly fused and un-~
like objects nos fused, with provision for control
45 and mensuration of vergence angles, retinal slip
and ocular accommodation at differing distances
of the respective objects. In one aspect the in-
vention provides targets or object-holders having
devices for accurate measurement of relative dis-

50 tance of the objects in the field of view, of dimen-.

sion in respect to each other, and of position or

orientation in a plane at right angles to the axis of
vision. c

The invention will now be described in connec-

65 tion with recommended specific forms only of
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apparatus representative of the genus of the in-
vention and selected for illustration in the ac-
companying drawings, in which

Fig. 1 is a view in elevation of a target;

Fig. 2 is a vertical longitudinal section of the €0
target shown in Fig. 1; ’

Fig. 3 is a diagram in plan of one kind of ap-
purtenant apparatus with which the device of
Figs. 1 and 2 may be used;

Fig. 4 is a rear elevation of a detail of the target 85
shown in Figs. 1 and 2;

Fig. 5 is a front elevat1on of ap element of one
of the targets;

Fig. 6 is a front elevation of the head portmn
of a modified form of target;

Fig. 6 is a detail elevation of a complementary
part of another target made like Fig. 6; .

Fig. 7 is a detail section on line 7—17 of Fig. 6;

Fig. 8 is a detail right side elevation partly in
vertical longitudinal section of parts -shown in
Fig. 6;

Fig, 9 is a front elevation of another form of
target corresponding to Fig. 6;

Fig. 10 is a vertical section partly in elevation
of parts shown in Fig. 9; and

Figs. 11, 12 and 13 are respectively elevations
each showing a face view of a complementary
pair of replaceable or variable objects adapted
to.be used one in each of two of the targets.

Referring now to Figs. 1 and 2, each member gg

of a pair of targets may comprise a base 1 having — _
a bottom grooved at 2 to fit over a straight shiae-
way 3, 32 or 3b, Figs. 1 and 3, and a tubular column
4 bored to receive a screw 5 integral with or at-
tached to an enlarged split annular head 6 hav-
ing lugs for a clamp screw 8. :
Column 4 is milled out to a parallel sided aper-
ture 10 adapted to receive the squared faces of a
collar 11 having a lug 11® projecting through said
aperture and carrying an index 12 for reading
the height of screw 5 against a vertical scale 13
on column 4. Collar 11 may be fastened to screw
5 suitably, by a screw 14, for example. Theverti-
cal position of serew 5 and its attachments is con-
trolled by a knurled hand nut 15 taking against 100
the machined upper face of column 4,

Annular head 6 may be clamped on the cylin-
drical hollow barrel 16 of a target head having a
preferably integral annular flange 17 peripherally
grooved at 18 and concentrically recessed on one 3¢5
face at 19.. Barrel 16 may be closed at one end
by an extension 20 and head 21 having a concen-
tric nipple 22 in which is mounted a socket 23 for
a suitable incandescent lamp 24 lit by current
leads 25; the interior of the lantern constituted 310

70

"

80

90

05



10

15

20

25

30

35

40

2

by the barrel 16 and heads 20 and 21 may be
enameled white or lined with a white substance
or provided with any other suitable reflector. If
it is desired to use a very bright and hot lamp at
24, not usually necessary, suitable holes may be
provided at 26 for ventilation. A diffusion screen
of thin ground glass or other diffusion material,
or a color screen 28 may be mounted in the front
end of the bore of barrel 16, against a slip ring
29, but this is not necessary for the recommended
types of light-emitting object dises 27, which
may be of any desired kind of translucent or
opaque thin sheet body capable of showing
drawn, engraved, printed or enameled in-
dications of contrasting color or color value by
reflected or transmitted ligsht on one face, and
capable of having in it a small hole or holes such
as 30, Fig. 11, of the order of 0.1 to 0.2 mm. in
diameter for the transmission of the brighter
light from inside the lantern constituted by bar-
rel 16 for an artificial star. In a preferred form
as shown in Figs. 11 to 13 these objects 27 may
be discs made of transiucent or opaque stiff paper
or white pigmented sheet material such as coated
metal, celluloid or a phenolaldehyde condensa-
tion product, or any other suitable sheet sub-
stance, some having artificial star holes 30 and
the same or others having dark-line opaque vis-
ual objects 31 of any desired character, of which
preferred forms will presently be explained. Any
form of lantern capable of illuminating a bright
point for an artificial star may be substituted for
the barrel 16 and lamp 24.

The target discs 27 are preferably mounted by
cementing or otherwise on a rotatably adjustable
holder, as shown a flat annulus 40 fitting for ro-
tation in the recess 19, and movable by either of
two knurled-head shoulder screws 41, 41, in
threaded holes in annulus 40 taking through con-
centric sector slots, 42, 42, Figs. 4 and 5, in flange

. 17, and binding against the back face of said
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flange. Concentric with recess 19 and annulus
40 the front surface of flange 17 is graduated in
circular measure or as shown, carries a scale 43,
which as shown in Fig. 5 may be graduated in
each direction from at least one quadrant point
through a 45° arc.
40 may be read against scale 43.

The target head is preferably prov1ded in ad-
dition to one of the discs 27, with a concentri-
cally rotatable object adapted to be moved to any
angular position about the center of a disc 27.
As shown in Figs. 1 and 2 flange 17 may support
for rotation an internally shouldered ring 44
having an exterior seat for a glass or other trans-
parent disc 46, held in place by annulus 47 suit-
‘ably fastened to ring 44. Ring 44 may be turned
and clamped by a binding screw 49 taking into
groove 18.

The interior face of disc 46 is marked, prefer-
ably by- plgment—ﬁlled engraving, to constitute
an object, typically the diametrical line 50, in
line with a similarly constructed indéx mark 51,
which may have an accompanying vernier scale
52 reading against scale 43. These dispositions
are such as to provide a target in which the mark
or marks on the transparent rotatable element 46

‘may be inclined either to the target disc indica-

tions behind it or to a visually superposed image
of another target in projected concentric relgtion
to it and its target dise, through a measuvred arc;
and such as to provide, in the case of two similar
targets, for accurate vertical amd rotative ad-
justment for exact optical superposition of the
central axis and rotation about this axis of two

An index mark 39 on annulus -
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object targets; and affording provision for fused
vision of two targets by both eyes, severally look-
ing at each, when the targets are actually or vir-
tually within the fusional amplitude of an ob-
server whose eyes are under examination. Ad-
ditionally, each or either target has at least two
component elements adapted to be rotated on
the same axis independently to an accurately
measurable extent. It will be understood that
displacgment of the disc 27 in respect to the zero
of scale 43 may be measured accurately by align-
ment with the mark 50 on disc 46, displacements
of which can be read by vernier 52; usually direct
reading of mark 39 against scale 43 is sufficient.

The faces of the visual objects carried by the
elements of the targets may be illuminated for
vision by reflected light; for example, each base
1 may carry for universal adjustment one or
more illuminators, here shown as two small pro-
jectors 54, 55, each having an incandescent lamp
56 and lens 57, mounted on lugs 58, 59, of base
1, for example by ball-and-pinch-socket linkages
60, 61 as shown, and having suitable circuit con-
nections 62, 63. In some cases it is desirable to
light only the central areas within the border of
discs 27, and the projectors 54, 55 may each be
arranged to provide this.

For certain measurements of disagreement be-
tween the eyes of dimensional perception of ob-
jects severally perceived, it is desirable to pro-
vide an object quantitatively variable in dimen-
sion without change of vergence, accommodation
or distance. Usually, it is desirable to measure
the quantity of the error of dimensional percep-
tion while fusion exists in respect to like ele-
ments of two targets independently viewed by
each eye, the dimensional error occurring as a
difference in the perceptive magnitude of one or
both unlike elements of the targets severally and
not visually fused. Referring to Figs. 6, 7 and 8,
‘the ring 44 of Figs. 1 and 2 may be provided, in-
stead of the glass disc 46, with a metal bridge 65
having an edge 66 on a chord of the ring 44 and
having 2 hole for a shouldered screw 67 held by
a flat nut 68, Fig. 8 and having a head bored and
threaded transversely for a micrometer screw 69,
held against longitudinal movement by shoulders
taking against faces of a slottéd bearing 70 mount-
ed on the face of a slide 71 slotted at 72 for screw

67, which holds it against bridge 65, slide 71 also

having a longitudinal shoulder fitting against
edge 66. On one face of slide 71, a depending
rectangular glass plate 73 is cemented to move
‘with slide 71 parallel with chord 66 in relation to
ring 44. An object line 74 like the line 50 of
Fig. 1 may be engraved on plate 73 perpendicular
to chord 66 and movable longitudinally thereof,
whereby the line 74 may be placed eccentrically
to the axis by a distance measured by a scale 712
on slide 71 read against a vernier 71 mounted
on screw 67.

The corresponding object disc of the comple-.

mentary targets of this device may comprise an
annulus 40® like the annulus 40 above explained,
but it is preferred to have the actual objects mov-
able a measurable distance toward and from the
center. For this annulus 402 may be provided
with dovetail slots 40° for rack slides 75, 75 each
having vernier scales 75° to read against a secale
75b on the face of ring 402, Hand pinion shafts
41» gorresponding to the screws 41 and extending
through the slots 42 have bearings in holes in
the annulus 408, and by these the slides 75 may
be independently adjusted radially.

The disc 27 may be slotted radially at 272, 27=
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over the slides 75, which may be of the same color
and value as the disc 27. Each slide carries ob~
ject marks, shown as artificial star holes 302,
One of the complementary targets with the same
slides 75 may, if desired, have on them at the
same distances apart as the holes 302 broken lines
76, Fig. 62, In use one target is not internally
lit. '

In order to provide objects for fused vision off
the axis in respect to which there is no shift of
position of the eye axes for determinations of
discordant dimensional perception of one eye rel-
ative to the other, and referring now to Figs. 9,
10 and 13, one target may have a heterogeneous
central object as 342, and the other a central star
30, on the binocular combination of which ob-

jects, adjustments having been made for phorias

as presently explained, the patient’s attention
is fixed. Preferably dimensional perception is to
be related to the fused binocular perception of
an object off the central axis, the inquiry by ex-
periment being as to difference in angular mag-
nitude of the distances from 30, 34# coaxially re-
lated to the several objects perceived ‘as one by
fusion when fixation is on the central axis. Each
target may therefore have like elements of an ob-
ject for fusion, said elements being movable ra-
dially of the central axis-at 30, 34=.

The ring 44 may carry for these purposes a rec-
tangular frame 80 upon which are erected bear-
ing lugs 81, 812 for two micrometer screws 82, 822,
whose inner circumférentially grooved ends enter
holes in a bearing lug 83 on frame 80 into which
grooves stud-point screws 84 enter. The screws
82, 822 respectively engage internally threaded
nuts 85, 852 on projections 86 erected from slides
87 having edges 88 bearing on an edge 802 of the
frame 80 which defines a chord of the ring 44.
The slides 87 have cemented thereto rectangular
glass plates 90, 902, each of which is provided
with an object, preferably the same kind of ob-
iect, such as the lines 35 and 386.
of the glass plates 90, 902 may be guided as shown
behind one edge of the frame 80. The slides 87
each may carry an index 88 reading against one
of the scales 91 on frame 80 to measure displace-
ment from center of the objects on plates 90, 902.

The devices of Fig. 6 and of Fig. 9 are rotatable
with ring 44 about the center of the target as in
the case of the device of Fig. 1.

Referring now to Fig. 3, and assuming the
patient’s eyes OS and OD to be placed so that
their axes-of rotation horizontally, vertically and
by cyclotorsional motions are at o.and o’ respec-
tively, the apparatus, (which may be that de-
scribed and claimed in the said application of
Adelbert Ames, Jr, Serial No. 272,027, filed April
23, 1928 except as herein specified) provides opti-
cally plane mirrors m, m’, respectively perpen-
dicular to bisectors of the angles o m T and o’
m’ T’, T and T being targets as hereinabove
described. Slide tracks 3, 32, ¢, and 3%, a’ are
respectively movable in a horizontal plane about
centers in that plane as the ends of angular
portions ¢ and a’ coincident with the projection
on that plane of the points o, 0’; the mirrors
m and m’ are fixed to the tracks, and T and TV
can slide on the virtual optical axes by refiec-
tion in mirrors m, m’. Therefore, OD and OS
being converged, parallel or diverged, vision of
a fused binocular composite of T and T’ is pos-
sible within the horizontal fusional amplitude of
the patient, as if these targets occupied-a posi-

" tion T?, or to right or left of that position and

1]

were directly viewed. In some cases the mir-

get for the other eye may be at T2,

The lower ends -

‘which we have named “retinal slip”.

3

rors m, m’ are half-silvered, and a target at
T2 may be employed in cooperation with a tar-
get at T or at T’ or at both positions, screens
s2 or §3 cutting off direct vision on occasion. Slid-
ing diaphragm screens at s, $’ are provided to
hide the outer portions of the targets. These
diaphragms may have differing polygonal open-
ings and be used in out-of-focus position, and
are useful to exclude the outer portions of the
targets from fused binocular vision.

Referring to Figs. 11, 12 or 13, complementary
pairs of targets at T or T’ may show objects
of like character capable of being fused, as discs
27 having the concentric circles 31, 312 respec-
tively; and also having objects 302, 30 (star
holes) unlike similarly placed objects 31p, 31c
(black dots on a white ground, for example) not
capable of being visually fused. If the slide
tracks 32 are placed at an angle (measurable in
meter angles on scales x and y, Fig. 3) to cor-
respond to ocular convergence at distances o,
T2, o’ T2 for normal binocular vision of an ob-
jeet at T2, and the eyes are accommodated there-
for, the central rings of Fig. 11 will appear as
one object. But if the target face having the
stars 302 30° only is dark, and the lamp 24 is
lit, the eyes are disassociated, and the star im-
ages will not coincide with the dots 31b, 31¢ un-
less the patient’s eye viewing the artificial stars
is free from muscular imbalance (horizontal or
vertical phoria). A central single star image
will serve for this determination, and the tar-
In either
case the amount of angular adjustment of track
3k and of vertical adjustment by hand nut 15 of
the internally lit target required to bring about
coincidence measures and compensates for these
phorias.

Conditions may be reversed for the same de-
termination.for the other eye.

There are many patients who are still unable
when axial coincidence of star image and un-
like corresponding mark is secured, to bring cor-
responding star and mark into coincidence be-
cause one system appears to be rotated about
the other. This will occur whether or not there
is actual fusion at the center, as when the tar-
gets of Fig. 11 are both viewed by reflected light
at asvirtual vergence angle permitting fusion of
the marks 31, 312. Such persons have a cyclo-
torsional disturbance, and one or both of the
discs 27 may be required to be rotated through
an angle measuring the sign and degree of this
disturbance to bring about angular coincidence
of .the star and dot objects. )

In this connection, measurement of cyclo-
fusional amplitudes is of diagnostic significance,
and for this purpose two targets having linear
objects like 32b, 32¢ on the disc 46 afford by
readings of mutual or individual rotation of the
discs 44 and report of limits of fusion or sep-
aration a valuable measurement. The appara-
tus described permits these and other measure-
ments to be ecarried out at varying vergences and
accommodations, which have sighificant rela-
tion to the comparative ocular function.
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Also of diagnostic significance are phenomena .

In- the

case of fused vision on the like objects of such -

targets as those of Fig. 11 or Fig. 12 (in which,

a diametrical line of star holes 30% corresponds
to the gaps in similarly spaced vertical lines
34) it has been observed that when the eyes.are
associated by convergence on and fused vision
of the like parts, that nevertheless there is per-
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and line-gaps, for example) atf certain vergences,
or an actual phoria of perception accompanying
association of the eyes in joint perception of
like parts of the objects as one object. This
phenomenon appears and disappears on changes
of accommodation at the same vergence or of
vergence change at the same accommodation, and
is apparently associated with the phorias meas-
ured under disassociation, and with the effort to
accommodate. The target apparatus of Fig. 6 is
particularly useful for measuring the relative
perceptive error in this phenomenon, but the de-
vices of Figs. 11 and 12 afford sufficient indication
of disappearance, direction and magnitude of
these phenomena by the report of the patient of
what he sees. )

There are patients who, when observing targets
of the kinds herein mentioned under conditions

correcting phorias and the retinal slip phenomena, .

if they should have such defects or, if no such
defects can be found, are nevertheless unable to
secure perceptive correlation of the unlike kinds
of objects, and in whose eyes the identically
spaced objects on the targets do not activate
identically spaced retinal perceptions. Refrac-
tive ametropia-being not present or eliminated,
the phenomena demonstrate an asymmetry of

retinal perception. In the case of the objects of

Fig. 11, for example, these persons may note that
the star images on one arm or another or through-
out their distribution are spaced differently from
the corresponding dots. Targets of the kind of
Fig. 12 can be used in different positions to in-
vestigate the quantity, sign and orientation of
these peculiarities. Local correction, on one side
or the other, for example, may be found by
changes of the relative positions of lines of
vision from the eyes to corresponding objects or
corrective lenses similar to lenses described in co-
pending application Serial No. 385,610 for use in
spectacles to be worn like the conventional eye-
glasses. Such correction may involve over-all
size differences which are taken care of by plac-
ing a size increasing lens before one eye or & size
decreasing lens before the other eye, or, in ex-
treme cases, by placing lenses having opposite
effects in front of eyes respectively. Retinal
asymmetry defects on a certain meridian are
rectified with cylindrical size changing lenses, and
defects which involve both over-all and merid-
jonal size defects can be'corrected by an appro-
priate lens combination. These corrective lenses
are placed between the eyes and the mirrors m, m’
(Fig. 3) as indicated at a, a’, these lenses being
supported in suitable holders which may be simi-
lar to those described in the above-mentioned
copending application. Quantitative measure-
ments of local displacement may be-accurately
made by use of the movable objects of the devices
of Figs. 6 and 9. The procedure is to displace the
slides of these devices to bring about local co-
incidence of the unlike objects, and measure the
displacements on the scales of the apparatus.

In the kind of target device shown in Fig, 13,
for which see the devices of Figs. 9 and 10, cbjects
capable of being fused are provided at 35, 352
on the movable slides for variation of their dis-
tance severally from the axial star 30 and gap in
line 34%. In the device of Fig. 6 motion of the
fused object could be utilized to determine asym-
metry, but this involves a shift of the direction
of attention. In case of the device of Fig. 9,
attention remains fixed on the star and gapped
line device, and the fused figure is displaced to

1,944,871
ceptive displacement of the unlike parts (stars.

bring about coincidence and investigate the
existence, direction and quantity of the retinal
asymmetry. It will be understood that in both
instances the measurement involves the produc-
tion in the patient’s eyes severally of harmonious
and symmetrical vision of the fusion of monocular
images whereas in fact the infusible images origi-
nate in chjects which have been distorted through
measured angular magnitudes to produce the
effect of like and undistorted binocular perception.

The described apparatus affords by its described
elements devices for the rapid, convenient and
accurate measurement of many other  ocular
functions, structures and performances under
variable conditions of vergence and accommoda-
tion as will be apparent to those skilled in optical
diagnosis. '

We claim:

1. Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination, apparatus permitting and induc-

ing joint vision of two or more objects, one by

each eye, and targets having thereon like objects
for visual fusion and unlike objects for apparent
projection on each other spacially arranged in
reference to each other, whereby judgment can
be made of the relative displacement of the dis-
similar objects.

- 2." Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination, apparatus permitting and induc-
ing joint vision of two or more objects, one by each
eye, and targets having thereon like objects for
visual fusion and unlike objects for apparent pro-
jection on each other, and means permitting one
]limd of object to be moved in relation to the other

ind.

3. Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination with apparatus inducing joint
vision of two or more objects, one by each eye,
targets affording like objects for visual fusion
and unlike objects for apparent projection on
each other, means permitting one kind of object
to be moved in relation to .the other kind, and
means for measuring deviations of the appear-
ance of one kind of object from the other kind.

4, Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination, apparatus permitting and induc-
ing joint vision of two or more objects, one by
each eye, and targets having thereon mutually
related spaced series of like objects for visual
fusion .and similarly spaced unlike objects for
apparent projection on each other, and means
permitting one kind of object to be moved in
relation to the other kind.

5. Apparatus for the clinical determination
of errors of joint ocular perception having there-
in in combination with apparatus inducing to
joint vision of two or more objects, one by each
eye, targets affording like objects for visual fusion
and unlike objects for apparent projection on
each other, and means permitting horizontal,
cyclo-angular, distance, and vertical adjustment
of said targets severally. .

6. Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination with apparatus for inducing joint
vision of two or more objects, one by each eye,
targets having thereon like objects for fusion and
unlike objects respectively on each target in the
same spacial relation, in combination with means
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common to the binocular appearance of both
kinds of objects.

7. Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination with apparatus for causing joint
vision of two or more objects, one by each eye,
targets characterized by objects respectively
alike for binocular fusion and unlike but spacially
similar, the respective objects having elements
severally rotatable about the virtual axes of the
respective eyes in relation to each target.

8. Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination with apparatus for causing joint
vision of two or more objects, one by each eye
at variable vergences and variable virtual dis-
tances, targets characterized by objects respec-
tively alike for binocular fusion and unlike but
spacially similar, the respective objects being
severaily rotatable about the virtual axes of the
respective eyes in relation to each target.

9. Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination with apparatus for causing joint
vision of two or more objects, one by each eye,
targets having provision for vertical adjustment
of an axis of rotation, and severally comprising
a transparent member carrying an object for
motion in respect to said axis, and a member
having object markings adapted to be rotated
about said axis through substantial angles.

10. Apparatus for the clinical determination of
errors of joint ocular perception having therein
in combination with apparatus for causing joint
vision of two or more objects, one by each eye,
targevs having provision for vertical adjustment
of an axis of rotation, and severally comprising a
transparent member carrying an object for mo-
tion in respect to said axis, and a member hav-
ing object markings adapted to be rotated about
said axis through substantial angles, and means
permitting horizontal angular adjustment of the
position of said targets in respeét to the axis of
horizontal rotation of each eye. ,

11, In a target device for optical mensuration
apparatus, comprising a plurality of targets each
comprising an object field displaying visual ob-
jects in combination, standards bearing comple-
mentary visual objects, at least one of said tar-
gets comprising & lantern for the illumination of
an artificial star hole in the object field of the
target, and at Ieast one of said targets comprising
2 sheet bearing a mark and means for turning
said sheet through a measured angle about an
axis perpendicular to said sheet and said object
field.

12. In g target device for optical mensuration
apparatus, comprising a plurality of targets each
comprising an object field displaying visual ob-
jeets in combination, standards bearing comple-
mentary visual objects, at least one of said tar-
gets comprising a lantern for the iltumination of
an artificial star hole in the object field of the
target, said targets each comprising a sheet bear-
ing a mark and means for turning said sheet
through a measured angle about an axis per-
pendicular to said sheet and object field, and at
least one target comprising means for adjusting

an object upon it toward and away from said

axis.

13.In g target device for optical mensuration
apparatus, comprising a plurality of targets in
combination, standards each bearing one of com-~
plementary visual objects, at least one of said
targets comprising the object field displaying

5

visual objects, a lantern for the illumination of
an artificial star hole in the object field of the
target, said targets each comprising a sheet bear-
ing & mark and means for turning said sheet
through a measured angle about an axis perpen-
dicular to said sheet and said object field, and at
least one target comprising means for adjusting,
its object-field device having an artificial star
hole in it toward and away from said axis.

14. In g target device for optical mensuration
apparatus, the combination of a head having a
flange and a recess, an annular holder for an
object-sheet rotatable in- said recess, & ring
mounted for rotation on said flange, and a co-
operating object mark carned by said ring for
concentric rotation.

15. Target device for clinical optical mensura~
tion apparatus having therein a scale for meas-
uring rotation about & center, an annulus adapted
to bear a disk object for rotation about said cen~
ter, and a transparent sheet mounted for rota-
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_tion about said center, said annulus and sheet -

having indices related to said scale; and means
for illuminating a hole in said disk object.

16. Clinical optical apparatus having therein
a target having object markings including an
artificial star hole in the targe$, means for illu~

100

-minating the hole, and a complementary object

mounted for lateral motion in respect to said
hole.
17. Clinical optical apparatus having therein a

108

‘target having object markings including an arti-

ficial star hole in the target, means for illumi-
nating the hole, and two objects mounted for
lateral motion in respect t6 said hole and each 119
other.

18. Apparatus for the clinical determination
of errors of joint ocular percepiion having there-
in in combination with apparatus inducing joint
vision of two or more objects, one by each eye,
targets affording like objects for visual fusion
and unlike objects for apparent projection on
each other, means permitiing horizontal, cyclo-
angular, distance, and vertical adjustment of
said targets severally, means permitting one kind 120
of object to be moved in relation to a target and -
the projected appearance of objects of the other
kind, and means for measuring deviations of the
appearance of one kind of object from the other
kind.

19. Apparatus for the clinical determination
of errors of joint ocular perception having there-
in in combination with apparatus inducing to
joint visual perception of images severally formed
in each eye of a patient of two or more objects,
targets having parts constituting like objects for
visual fusion by binocular vision and unlike ob-
jects for apparent projection on each other by
binocular vision, and means for mounting said
targets for horizontal angular adjustment in re-
lation to each other.

20. Apparatus for the clinical determination of
errors of joint ocular percepiion having therein
in combination with apparatus inducing to joint
visual perception of images severally formed in
each eye of a patient of two or more objects,
targets having parts constituting like objects
for visual fusion by binocular vision and unlike
objects for apparent projection on -each other
by binocular vision, and means for mounting 145
said targets to be moved severally along radii
from the patient’s eye for measurements of dis-
tance.

21. Apparatus for the clinical determination of
errors of joint ocular perception having therein 150
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in combination with apparatus inducing to joint
visual perception of images severally formed in
each eye of a patient of two or more objects, tar-
gets having parts constituting like objects for
visual fusion by binocular vision and unlike ob-
jects for apparent projection on each other by
binocular vision, and means for mounting said
targets for several adjustment vertically through
known distances in relation to the plane of the
binocular axes. ’ :

22, Apparatus for the clinical determination
of errors of joint ocular perception having there-
in in combination with apparatus inducing to
joint visual perception of images severally formed
in each eye of a patient of two or more objects,

targets having parts tonstituting like objects for

visual fusion by binocular vision and unlike. ob-
jects for apparent projection on each other by
binocular vision, and means for mounting said
targets for several adjustment rotatively about
an axis normal to ‘their faces for cyclo-angular

*.mensuration.
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23. Apparatus for the clinical determination
of errors of joint ocular perception having therein
in combination with apparatus inducing to joint.
visual perception of images severally formed in
each eye of a patient of two or more objects,
targets having parts constituting like objects for
visual fusion by binocular vision and unlike qb-
jects for apparent projection on each other by
binocular vision, and means for mounting said
targets for several adjustment rotatively about
an axis normal to their faces for cyclo-angular
mensuration, said like and unlike objects of one
of said targets being adapted for rotation in-re-
spect to each other about said axis.

24. Method of determining the existence, di-
rection and extent of asymmetry of retinal per-
ception in a human eye comprising supplying re-
fractive correction of ametropias, and bringing
about harmonious and symmetrical vision of a
binocular fusion of monocular images of targets
having non-fusible objects thereon by distortion
of one of the objects during simultaneous sev-
eral vision of the respective eyes, and measuring
the angular magnitude of the distortion of the
object for one eye in respect to the other eye
required to obtain harmonious and symmetrical
fused vision. ,

25. Apparatus for testing a pair of eyes com-
prising means for presenting to each eye the ap-
pearance of a fusion object, means for present-
ing to one eye the appearance of a test object
of one character placed on one side of said fusion
object, and means for presenting to the other
eye the appearance of a test object of different
character similarly placed in relation to said
fusion object. :

26. Apparatus according to claim 25, further
characterized in that a plurality of test objects
are placed symmetrically with respect to the
fusion object.

27. Apparatus of the character referred to
comprising fusion means for causing a pair of
eyes to converge at a predetermined “distance,
means for presenting to one of said eyes the
appearance of test objecis of one character defi-
nitely placed with respect to said fusion means,
and means for concomitantly presenting to the
other of said eyes the appearance of test objects

1,044,871

of a different character similarly placed with re-
spect to said fusion means. ‘

28. Apparatus for the testing of a pair of eyes
comprising means for forming on the retina of
each eye like images adapted for binocular fusion,
and means similarly disposed relative to - said
first means for forming on the several retinas
unlike images. )

29, Apparatus according to claim 28 further
comprising means for changing the apparent sep-
aration in one eye relative to the other of the
image formed by said second means.

30. The method of testing the human eye for
variance in the size impressions of the ocular

images of the two eyes comprising the formation -

of retinal images which are in part like and in
part unlike in the respective eyes, changing the
relative positions of the like and unlike parts
to cause the image in one eye to be similar in
extent to that in the other eye, and measuring
said change. } .

31. The method according to claim 30 further
characterized in that the eyes are tested for
meridional size variances by measuring the
change necessary to make the ratio of dimen-
sions on two different meridians of the image
in one eye similar to the corresponding ratio of
the image in the other eye.

32. The method of testing the human eyes
for differences in size impressicns thereof, com-
prising placing a chart in the line of vision of
each eye, each chart having a marking thereon
fusible with the other and each chart having

‘o marking thereon not fusible with the other,

fusing the fusible markings with each other and
measuring the apparent separation of the non-
fusible markings to determine the variance in
size of images.

33. The method of testing a pair of eyes which
comprises presenting to said eyes like semblances
of an object and to each eye the form of 2 fest
object unlike the form presented to the other
eye but similarly located with respect to each

semblance, causing the eyes to fuse said sem--

blances, and evaluating ocular defects by ob-
serving the apparent location of said unlike
forms in binocular vislon deterntined by said
fusion. - ,

34, A device of the character described com-
prising visual objects having like objects thereon
which may be fused and unlike objects thereon
which can not be fused, one visual object being
positioned at a given distance from each eye,
means for superposition of the ocular images
of said visual objects with each other, means for
displacing the objects until the unlike objects
assume a definite relation with each other, and
means to measure said displacement to obtain
the extent of phorias present. .

35. A device of the character described, com-~
prising test means having fusible means thereon
and non-fusible means thereon positioned at a
given distance from each eye, means for dis-
placing the image of the non-fusible means of
one eye relative to the corresponding image of
the other eye, to place the non-fusible images in
predetermined relation with each other, and
means for measuring the extent of said displace-
ment. ADELBERT AMES, JR.

GORDON H. GLIDDON.
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CERTIFICATE OF CORRECTION,
Patent No. 1,944,871. | January 30, 1934.
ADELBERT AMES, JR., ET AL.

it is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 5, lines 46 and
58, claims 11 and 12, respectively, strike out the comma after "apparatus"; and
fines 48 and 60, insert a comma after the syllable "jects"; same page, line
72, claim 13, after "apparatus" strike out the comma and insert the same after .

"targets" in same line and claim; and that the said Letters Patent should be read . .

with these corrections therein that the same may conform to the record of the case
in the Patent Office. '
Signed and sealed this 3rd day of April, A. D. 1934.
F. M. Hopki_ns

{Seal) Acting Commissioner of Patents.



